The application of in vitro .immune response assays to study immunomodulators in fish is an effective way to do preliminary screening on candidate drugs or biological response modifiers before doing more extensive in vivo studies (Siwicki and Dunier, 1990) . Advantages of this in vitro model for studying the effects of immunomodulators on fish, compared to the in vivo assays, are the allowance of the use of fewer fish, less time taken for the experimental run and easier control over environmental influences. Information from the in vitro study can be analyzed to suggest protocols before going to the more expen sive field tests in vivo (Anderson et al., 1989) .
Several promising drugs and biological response modifiers such as carbohydrates and other synthetics have been tested on fish immunocompetente cells in vitro (Dunier et al., 1991; Siwicki et al., 1992; Siwicki and Dunier, 1994) . A dose-dependent immuno modulatory effect of levamisole and nitrogranulogen (NGG) were observed in vitro on antibody-secreting cells, lymphocyte proliferation and macrophage ac tivity in carp and rainbow trout (Siwicki and Dunier 1990; Siwicki and Dunier 1994) . Also an in vitro immunization and cultivation method for fish organ sections was used to investigate the effects of glucan, chitosan and levamisole on the immune response and results from these in vitro experiments have been compared to the in vivo study Siwicki and Anderson, 1993b) .
In the present study, we examined the influence of heat extract from firefly squid (Watasenia scintil lans) on the phagocyte and lymphocyte activities in vitro. 
Results

First experiment
The effects of different concentrations of FSE-1 and DFSE-1 on the respiratory burst activity of blood phagocytes are demonstrated in Fig. 1 . DFSE-1 addition to medium showed higher (approximately 2 times) NBT reduction activity in the three highest dose groups, compared to those of FSE-1 accepted groups. In the 2 lowest concentration groups, the differences between FSE-1 accepted groups and DFSE-1 accepted groups were smaller than those of the highest groups.
The effects of different concentrations of FSE-1 and DFSE-1 on the potential killing activity of blood phagocytes are demonstrated in Fig. 2 . In the potential killing activity assay, DFSE-1 accepted groups Fig. 1 . In vitro effect of the different dilutions of extract from firefly squid with salt solution (FSE-1) and desalted FSE-1 (DFSE-1) on the respiratory burst activity of blood phagocyte from rainbow trout. Fig. 2 . In vitro effect of the different dilutions of extract from fireflysquid with salt solution (FSE-1) and desalted FSE-1 (DFSE-1) on the potential killing activity of blood phagocyte from rainbow trout. 
